Effects of surface treatments on tensile property of knitted structural composites were discussed. The maximum tensile load of weft knitted fabrics of silicone-coating aramid yarns was higher than that of none coated yarns. Moreover, the maximum tensile load of knitted fabrics increased by means of the O 2 plasma 2 min. exposure. In 20 min. exposure both maximum tensile load of knitted fabrics and tensile strength of knitted structural composites were lower than those in none and 2 min. exposure. In the O 2 plasma 2 min. and 20 min. treated knitted fabric of silicone-coating yarns, it can be seen that the adhesion between the reinforcement and the matrix of the knitted structural composite was weakened. However, this has not affected tensile strength of knitted structural composites.
INTRODUCTION
Knitted fabric is a suitable reinforcement for a new resin transfer molding [l] , that is reinforcements are deformed in mold and resin is injected into mold without the procedure of preform, because of the excellent elasticity rising from the knitted structure. The performance of knitted structural composites is closely related to failure of fibre bundle during knitting process, strength of knitted fabrics, and adhesion between the reinforcement and the matrix. Considerable attempts to improve the fibre-matrix adhesion were performed [2, 3] , however, the effects of surface treatments of knitted structural composites by considering these factors have not been investigated. Furthermore, the evaluation method of effects on surface treatments of aramid composites has not been established.
The aim of this paper was to evaluate the effects of surface treatments on the tensile property of weft knitted fabrics and knitted structural composites. Two kinds of surface treatments were performed. One was coating on aramid yarns with the silicone lubricant and the other was exposing knitted fabrics to O 2 plasma.
EXPERIMENTAL PROCEDURE
Surface treatment of span aramid yarns (KEVLAR 49, l14Od, TORAY DU PONT LTD.) was coating the yarns with the silicone lubricant. The span aramid yams were weft knitted on a flat knitting machine to produce lxl rib knitted fabric. Fig.I shows the schematic diagram of weft knitted lxl rib structure. The weft knitted fabrics of siliconecoated yams and of none coated yams are called as Type C and Type B, respectively. Type B was refined and dried, which is called as Type R. Surface treatment of knitted fabrics was exposing to the O 2 plasma. The process of surface treatments is shown in Fig.2 . For example, C-0 22 means the O 2 plasma 2 min. treated knitted fabric of coated yarns and C-0 220 means the O 2 plasma 20 min. treated knitted fabric of coated yarns.
Matrix used was epoxy resin (Epicote 828, Yuka Shell Epoxy K.K., an hardening catalyst; TET A). Test specimen was fabricated by hand lay up method and the post cure was performed at 100°C, 3 hours. Tensile specimen geometry was 220mm in length and 30mm in width. The tensile tests of weft knitted fabrics were performed by universal testing machine (SHIMADZU Autogragh) at cross head speed 50mm/min. The tensile tests of knitted structural composites were conducted by universal testing machine (Instron 4206) at cross head speed lmm/min. and at room temperature. Moreover, on tensile test of the composites, acoustic emission was monitored and the fracture surfaces were observed by scanning electron microscopy(SEM). 
RESULTS

3-1 MAXIMUM TENSll..E LOAD OF WEFf KNITTED FABRICS
The maximum tensile loads of weft knitted fabrics C, Rand B are shown in Table 1 . It was found that the maximum tensile load of C was higher than those of Rand B. Fig.3 shows SEM photographs of the weft knitted fabric surfaces. It was suggested that the silicone-coated yarns had little failure during knitting process as compared with none coated yarns, resulting in the increasing of the maximum tensile load. The maximum tensile load increased by means of the O, plasma 2 min. exposure in all cases C, Rand B.
But by means of the 20 min. exposure the maximum tensile load decreased in the case of B, R and especially C. SEM photographs of the knitted fabric surfaces after the O, plasma exposure are shown in FigA. It can be seen that O 2 plasma products were observed on the surface of C-0 22 treated fabric, while they were not observed on the surface of C fabric. However, it was clear that surface of C-O z20 treated fabric were damaged by Oyplasma exposure. These surface states of fabric contributed to maximum tensile loads of weft knitted fabrics. 
3-2 TENSILE STRENGTII OF KNITTED STRUCfURAL COMPOSITES
Tensile strengths of knitted structural composites are shown in Table 1 . In none treatment tensile strength of C knitted fabric composite was higher than those of R and B composites. This was due to failure degree of fibre bundle during knitting process as described in section 3-1. In the 02 plasma 2 min. treatment tensile strengths of C, Rand B knitted fabric composites were nearly equal to that of none treated composite.
In the 02 plasma 20 min. treatment, tensile strength of C knitted fabric composite greatly decreased as compared with those of C and C0 22 treated composites. This was due to the damage of aramid fibre similarly in knitted fabrics.
Moreover, the fracture of knitted structural composites was discussed with AE hits monitored on tensile test. The initial damage of knitted structural composites was evaluated by means of the strain at which AE hits increased. The values of the strain were listed in Table 2 . In C-0 22 and C-0 220 treated knitted fabric composites strain at which AE hits increased was smaller than those in the other composites. Fig.S shows SEM photographs of the fracture surfaces. In C treated composites there were resin residue on the fibres, but in C-0 22 and C-0 220 treated composites there were little residue on the fibres. It can be seen that the adhesion between the reinforcement and the matrix was weakened in C-0 22 and C-0 220 treated knitted fabric composites. However, this did not affected tensile strength of knitted structural composites. 
CONCLUTION
This paper described the effect of surface treatments on tensile property of weft knitted fabrics and knitted structural composites.
The main results might be summarized as follows: (1) The maximum tensile load of weft knitted fabrics of silicone-coated yarns was higher than that of none coated yarns.
(2) The maximum tensile load of weft knitted fabrics increased by means of the O 2 plasma 2 min. exposure.
(3) In 20 min. exposure both maximum tensile load of weft knitted fabrics and tensile strength of knitted structural composites were lower than those in none and 2 min. exposure.
(4) In C-0 2 2 and C-0 2 20 treated knitted fabric composites, it can be seen that the adhesion between the reinforcement and the matrix was weakened. However, this did not affected tensile strength of knitted structural composites.
